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PRIORITY-DATA: 1999461931 ( December 15. 1999) 

INT-CL (IPC): G06T005/00, H04N001/60 . H04N001/409 . H04N001/46 

ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an arithmetically simple digital image 
method that simultaneously controls both a noise reduction filter and a color 
tone scale adjustment algorithm with a single control parameter. 
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SOLUTION: This method for processing a digital image includes a step in 
which a noise control parameter is designated, a step in which the noise 
control parameter for processing the digital image is used to reduce noise in 
the digital image and a step in which the noise control parameter for 
processing the digital image is used to adjust the color tone scale of the 
digital image. | 
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TITL& Method and apparatus for mapping a digital color image 

from a first colc»r space to a seoond color space 
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Brief Summary Text- BSTX (11): 

Acoordinglyp it has been recognized that it would be desirable to store 
color information in accordance with achromatio and chroraatio di mensions and to 
process the achromatic dimension separately from the chromatic dimension to 
provide image processing that is efficient and that also more closely coincides 
with the fundamental color processing mechanisms of human perception. For 
examplei the major television broadcast standards worldwide have adapted a 
standard linear color space^ called a YUV spaoe^for use in processing color 
signals. Y corresponds to luminance, and is a function of the relative 
luminosity of each of the color phosphors used in the television screen. The U 
and V components closely approximate the red/green and blue^ellow opponent 
chrominance dimensions of the human visual system. More precisely^ the U and V 
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Brief Summary Text - BSTX (15): 

With the advent of digital higft-definition color television, the television 
industry has adapted another linear color space referred to ^ a YUV space, 
wherein Y corresponds to the genuine luminance value used in the Y1Q space and 
the U and V components Ge at approximately 45,degree. angles to the I and Q 
components and closely approximate the red/green and blue^ellow opponent 
chrominance dimensions of the human visual system. More precisely, the U and V 
components correspond to (red-luminance) and (blue— luminance) values, 
respecthrely. 
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Detailed Description Text - DETX (26): 

Assuming WBP detector 70 determines that the document being processed 
contains text having a relati vely da rt f rnlnr har K jr oiinfl hs^nn a 
relatively ligtilxol of ^ ttrgf^^ white aad I 

of ttj^-dOcEjment. In particular WBP detector 70 computes RGB triplets for the" 
ite and black points of the recording media. The white point is used to 



rgenerate a table of L*a*b* values which are compensated for the white of the 
recording media. | 



Detailed Description Text - DETX (45); 

FIGS. 5B. and 5C show processing performed to compute a document white point 
and a document black point. In a prefen-ed embodiment, the process Is used to 
compute an RGB triplet for a white point of the scanned document. As shown in 
step 1 10, the computation of white and black points optionally begins by 
generating a low resolution or preview document from a high resolution 
document. In a preferred embodiment the low resolution document is generated 
by a scanning process. The low resolution document may also be provided by 
downsampling scanned high resolution document. 
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DOCUMENT.IDENTIFIERs US 4021843 A 

TIT LB Color tone control device in color television receiver 
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Brief Summary Text - BSTX (3); 

if the color tone of an image is adjusted by the oolor saturation control 
device or the hue control device, all of the colors are changed. Therefore, In 
this niethodp it is impossible to emphasize a particular color, for instance red 
only, according to a viewer's taste and image viewing conditions. 
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Detailed Description Text - DETX (46): 

(3) The reference color tone such as sat»ration or hue indicative of the 
color cannot be accurately controlled. 
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US-PAT-NOs 4807263 

DOCUMENT-IDENTIFIERS US 4807263 A 

TITLE: Counter of objects being transported 
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Brief Summary Text - BSTX (9): 

Since such counters, which generate pulses based on the detected intensity 
of the reflected light, require the surface condition, that is, color tone 
(lightness, saturati on an d hue) and roughness, of the objects being transported 
to be kept in a predetermined range, they lack in versatility and cannot ensure 
good counting performance, particularly in counting objects having different 
color tones. 
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DetaUed Description Text - DETX (46): 

(3) The reference color tone sju^^ indicative of the 

color cannot be accurately controlled. 
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TITL& Printer for printing visually equivalent I m^es relative 

to displayed images 
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Detailed Description Text - DETX (186): 

The image data now in the form of CMY image data are then Input to the color 
correcting section 99. The color correcting section 99 corrects the color ]|ono 
(hue and saturation In particular) produced by the image printing section 3 
because the spectral absorption characteristics of the each of the CMY inks or 
toners differs from the ideal characteristics obtained by subtractive mixture 
of color stimuli. 



tttC£&]t$(iS. bit Ct^ 

^fSusa !flim c cteb nc. I: Ji iiansud tf 
fa if fiUE^ 9tt c3 sbm^tnhBa 




US 6664973 B1 



^]EAST Bipmei - L7: (B9J 5 with hue I US 6111259 A I Tag: S I Doc: 28/69 I Formal : KWIC 




US-PAT-NO: 6111259 
DOCUMENT-IDENTIFIERS US 6111259 A 



TITLE 



Color adjusting method 



KWIC 



Brief Summaiy Text- BSTX (17): 

In the methodp it is desirable that the color tone correction is executed 
such that the hue and saturation represented fay the color conversion parameters 
corresponding to the spectffio wavelength of fluorescence are outputted and the 
Gghtness corresponding to the luminance data of fluorescence at that time Is 
outputted. 



DetaHed Description Text - DETX (25): 

Then, at step 404^ the fluorescent of the specimen 9 is measured with the 
confocal laser scanning microscope shown in FIG. 1. When the photoelectrio 
conversion circuit 12 outputs luminance data on a specific wavelength of 
fluorescence after the measurement, the data processing unit 13 uses the 
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(:^3) In steps 50-56. a maximum saturation value at the highest tone level 
1255} is detemiined for the image and is used to reduce a predefined modifier 
factor. The predefined modifier factor is an empirically derived value used to 
determine how many extreme pixels can be considered noise The predefined 
niodifier factor acts as a base percentage by which the dynamic range of the 
tone levels will be modified. White any predefined modifier factor may be 
used. e.g.. 0.05 to 0.001. a predefined modifier factor equal to 0.005 has 
empirically been found to be adequate. 

(24) Steps 51-53 are used to determine the maximum saturation value by 
comparing each RGB channel histogram at the highest tone level 
{hist_colort255)) to find the histogram with the largest value. The highest 
tone level (255) is used, as opposed to the lowest tone level (0) because it 
has been found empirically that a large number of low tone values (implying 
undersaturation) does not adversely affect the output of the contrast 
enhancement process, and thus, the predefined modifier factor need not account 
for such values. 

(25) 



he predefined modifier factor is then modified based on the maximum 
saturation value as shov/n in steps 54-56. The maximum saturation value is 
subtracted from the predefined modifier factor v/tiich is then divided by the 
number of pixels in the image to generate a modified stretch factor 
(stretch factor mod). I 



(26) In step 58 it is determined if the image is saturated at either the high 
or low tone levels, e.g.. 255 and 0, respectively, in any of the RGB channels. 
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Brief Summary Text - BSTX (27): 

In a fourth aspect of the present invention, there is provided an image 
sensing apparatus having a tone- control function and including sensing means 
for receiving a tight signal, performing a photoelectric conversion and storing 
information, and control means for changing an amount of the electric charge 
storabte by the sensing means, v/herein. during a unit light-storage interval 
that is for forming one picture, the control means performs control so as to 
change the storable amount of the electric charge, the mu -factor of a color 
signal being changed in association with the change in the storable amount of 
the electric charge. 



Brief Summary Text - BSTX (28): 

By virtue of the foregoing arrangement, the image sensing apparatus having 
the tone control function of the present invention is such that v4ien a 
high-luminance color signal overflov^s by exceeding the storable amount of the 
electric charge (whi ch overflow accompanies a change in the storable amoun t of 
the electric charge)! 



, the mu -factor of th e color signal is reduced to prevent 
he occurrence of a false color signal. 
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30 is then applied to an inverse scaling function applicator 54. which 
generates a processed-vafue u' in the system image space by using the inverse 
function s.sup.31 1 (x>.pr'ovided by the inverse scaling function generator 34. 



Detailed Description Text - DETX (48): 

For example, in an alternative embodiment that. e.g.. accounts for noise in 
flat regions in the image, the slope of the local tone scale may be adjusted so 
as to depend upon the difference between the maximum and minimum pixel values 
in any given region. Referring to the broken line 70 in FIG. 4 connecting the 
output of the local statistics determiner 10 with the tone scale function 
generator 64, note that tiie tone scale generator 64 may in these utilize the 
output of the local statistics determiner 10 in generating the tone scale 
function f{x). The characteristic shape of tiie local tone scale curve shape 
f{x) may be modified by tiie local statistics determined by ttie local statistics 
determiner 10. For example, in an effort to modify regions of the image 
containing large edges more than noisy image regions, the .gamma, of tiie g{u) 
function may be forced to be greater in regions containing large edges than 
noise image regions. The .gamma, of tiie curve shape f(x) may be determined by 
tiie following relationship: 
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Abstract Text -ABTXd): 

A method of automatically adjusting the tone scale adjustment for digital 
radiographic images. The method Includes the steps of providing an input 
digital radiographic image; estimating the image noise as a function of code 
value of the image; determining the range of code values in the input image: 
determining which way the input image should be processed; determining a 
bounding box which contains the region of interest of the input Image; 
computing the image activity histogram of the input image: determining four 
points from the image activity histogram: constructing the tone-scale curve for 
the input image; and mapping the input image through the tone-scale curve to 
produce an output image with good tone scale . 
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Detailed Description Text - DETX (27): 

where .sigma.n represents the noise standard deviation of the source image 
pixels evaluated at the pixel of interest value p.sub.o. The parameter Sfac is 
a scale factor that can be used to vary the degree of noise reduction. The 
optimum value for Sfac is somewhat a matter of view preference but good 
algorithm performance may be achieved with Sfac values in the range of 2.0 to 
4.0. The implementation .sigma..sub.n is in the form of a look-up-table (LUT) 
of standard deviation values that are precomputed for the intended source of 
imagery. For color digital imaging applications a separate noise table 
. Sigma.. sub.n values is used— one for each digital image channel corresponding 
to each color of the color digital image. 
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Detail Description Paragraph - DETX (27): 

[0053] In a first embodiment, as shown in FIG. 6A. the shift parameter 
.beta, is calculated based on the mean L* value. In this embodiment, the 
current mean L* value calculated by the image statistics processor is sent to 
the tone curve parameter calculation logic (shown in FIG. 1) (step 600). The 
desired mean L* value is pre-selected by the user or the manufacturer and 
stored within a memory (not shown) accessible to or within the tone curve 
parameter calculation logic (step 610). Under some circumstances, however, 
this pre-selected desired mean L* value may be adjusted based on additional 
information about the image being processed. For example, if the content of 
the image is known to the image processor to be predominantly black objects, 
then the desired L* value can be adjusted to be lower than 50. to avoid 
over-brightening the image. Or, if the image data is known to have a high 
level of noise, the desired L* value can be biased to be closer to the original 
image mean L* value, to avoid amplification of the noise through tone mapping . 
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cohvennona i pno t ograpn ic turn camera Tor capiunng a scene on coior neg 
or reversal film, and a photographic film scanner for scanning the develop 
image on the film and producing a digital image. Although the temn scann 
refer to digital imaging devices that physically scan or move a sensing elei 
past a photographic film sample, the present invention also includes 
photographic film scanners and print scanners that employ a stationary in^ 
sensing device to generate a digital image. The digital image processor 2 
receives a set of digital Images, processes these digital images to product 
enhanced digital image for one or more digital image in preparation for the 
intended output device or media. The digital image processor 20 analyze 
noise characteristics of the set of digital images and modifies the spatial 
characteristics of these digital images by employing a noise reduction filtei 
and a spatial sharpening filter. In addition, the digital image processor 20 
may process th e set of digital Images to make adjustments for color, dens 
and iBB^BSHB in a manner such that a pleasing looking image is produce 
image output device 30a. Those skilled in the art will recognize that the 
present invention is not limited to just these mentioned image processing 
modules. Multiple image output devices 30a and 30b are shown iltustratir 
tiie present invention may be used in conjunction with a variety of output 
devices which may include a digital photographic printer and soft copy dis, 
The present invention uses a digital photographic printer to make a print o 
the enhanced digital images to make photographic prints. 
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images. The time required to perform these operations may in some cases be the 
rate limiting step in automated high speed printing operations. If the redeye 
defect location and correction processes are applied to every image in a 
customer order, even though only a portion of those images actually contain the 
defect, productivity and profit may be reduced. In addition, if computational 
time is spent searching for redeye defects in every image, other beneficial 
image processing operations such as tone scale mapping, digital noise reduction 
and sharpening may not be possible in the time interval allocated for each 
Image. It is therefore desirable to be able to predict when redeye will occur, 
and to invoke the redeye location and correction processes only when needed. 



Detail Description Paragraph - DETX (33): 

[0076] where .sigma..sub.n represents the noise standard deviation of the 
source image evaluated at the center pixel value p.sub.mn. The parameter Sfac 
is termed a scale factor can be used to vary the degree of noise reduction. 
The calculation of the noise reduced pixel value q.sub.mn as the division of 
the two sums is then calculated. The process Is completed for some or all of 
the pixels contained in the digital image channel and for some or all the 
digital image channels contained in the digital image. The noise reduced pixel 
values constitute the noise reduced digital Image. 
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Detail Description Paragraph - DETX (107): 

[0158] The first scaler 208 multiplies the two 8-bit words at its inputs 
( scale factor and noise ) to produce-for each sample of the system Input 
signal-a 16-bit output word. Since the noise signal has a zero mean value, 
the output of the first scaler likewise has a zero mean value. 



Detail Description Paragraph - DETX (113): 

[0164] It will be recognized that the encoded signal can be distributed in 
well known ways, including converted to printed image form, stored on magnetic 
media (floppy diskette, analog or DAT tape, etc.), CD-ROM, etc. etc. 



Detail Desaiption Paragraph - DETX (153): 

[0204] (The parenthetical reference to zero as a scaling factor alludes to 
cases, e.g.. in which the source signal is temporally or spatially devoid of 
information content. In an image, for example, a region characterized by 
several contiguous sample values of zero may correspond to a jet black region 
of the frame. A scaling value of zero may be appropriate here since there is 
essentially no image data to be pirated.) 
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Detail Description Paragraph - DETX (108): 

[0167] The first scaler 208 multiplies the two 8-bit words at its inputs 
( scale factor and noise ) to produce-for each sample of the system input 
signal-a 16-bit output word. Since the noise signal has a zero mean value, 
the output of the first scaler likewise has a zero mean value. 

I 

Detail Desaiption Paragraph - DETX (360): 

[0418] As in previous embodiments, this embedding is carried out so that the 
added address information does not affect the core value of the object so far 
as the creator and audience are concerned. As a consequence of such embedding, 
only one class of data objects Is present rather than the two classes (data 
object and discrete header file) that are attendant with traditional WWW links. 
The advantages of reducing a hot-linked data object to a single class were 
mentioned above, and are elaborated upon below. In one embodiment of the 
technology, the World Wide Web is used as a pre-existing hot link based 
network. The common apparatus of this system is networked computers and 
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camera for capturing a scene on color negative or reversal film, and a film 
scanner device for scanning the developed image on ttie film and producing a 
digital image. The digital Image processor 20 provides the means for 
processing the digital images to produce pleasing looking images on the 
intended output device or media. Multiple Image output devices 30 are shown 
illustrating that the present Invention may be used in conjunction with a 
variety of output devices which may include a digital photographic printer and 
soft copy display. The digital image processor processes the digital image to 
adjust the overall brightness, tone scale, image structure etc. of the digital 
image in a manner such that a pleasing looking image is produced by an image 
output device 30, Those skilled In the art will recognize that the present 
invention is not limited to just these mentioned image processing modules. 



Detailed Description Text - DETX (9): 

The digital image processor 20 shown in FIG. 2 is illustrated in more detail 
in FIG. 3. The general form of the digital image processor 20 employed by the 
present invention is a cascaded chain of image processing modules. The source 
digital Image is received by the digital image processor 20 which produces on 
output a processed digital image. Each image processing module contained 
within the digital image processor 20 receives a source digital image, modifies 
the source digital image, produces a processed digital image and passes the 



ites Patent 



usooerisofiEBi 

(10) Pwent Na: US 6.718,068 Bl 
(45) Dite of Patent: Apr. 6, 2004 



EXS METHOD UHLIZIN-G 
3CHTIXG. APnUUTUS, 
FOB DtCnAL DUCE 



B. Gtsdd^ PwrtMtTf . NY 



csmded en i^Dtt:^ udci U 



C06R I!,'40 

MllM, 2S4. 

382fl6(MU, 171, :7J 



TDOCUMESTS 

9luci*L JI3/375 

arat o iL nea 

tdtnoand JI3/13t 

9 ssfia •> a iam 

0 Kramwi JH773 

0 X«7M«il. MIIM 



OTH£ft EVBUCAI10S5 

C o«ff ttr«r tUov GrifAia, trtd tmtft PntttttHg 24. 

im. pp. 25}-US. 

IEEE nvaaaiaa on Aeamtiu, Spntk mi Sip>el Pn- 
Or^Ala tadlmat* PfocadHg 9, gp. 394-407. 



Aistnaifi . 

(74) AJnnux AfB^ cr F im Tkacxt B. Otm 
(57) ABSTRACT 

A cxtbod of jxoetMtn i iHpui tunc 
ooiM, fDdate tto lUpB ofi UtatL'^-ies • p 

vtiicb iacS)^ tbt fuelof isuittt; ctlcnlt^IE tooittfrte 
piut Mtiswis br Mch tvopM loctt t«|jea of pfnb; 

toetl rcslRL ibc «lw:Utioo ol tbc eitisiicU vdghifES 

plxil Mtimm; aiiig (b« nciM frM ptx>I wrtmifii ud 
Or iuilsiied welibilsg tKton for ctkoliie t ootie ftdtioed 



1 



(nol» retfudon module) 




US 67180681 



120040406 



Noise re( 
land progi 



Mil 



61 



:US 5822436 A 



iPhotografi 
iinformatic^ 

i I 

i i 
^ - I 

Radiator |; 



^US 4712010 A 



119981013 



119871208 



ptxet |_» 
locator 



local tcgicn !- 
cyder I 



csiculKor 



pixel 
Mtlmatt^ 



oboti 
stimst 



I - L7: (?3) 6 and (vida 



I US 527^473 A I Tog: S | Doc: 6?/ 73 (SORTED) | Fofmot : KWIC 



KWIC- 



Detailed Description Text - DETX (16): 

Although a simple thresholding of noise has been described in connection 
with FIG. 6 as applicable to item 52 of FIG. 5, it is also possible to make the 
noise input to the summer 55 a function of the magnitude of the image pixel 
value, as illustrated in FIG. 8. In this case, the image pixel data Is used to 
access an appropriate entry from a look-up table constituting the mask function 
82. 



The mask function is thus a table of scale factors, and the accessed scale 
factor from the look-up table 82 is multiplied by multiplier 81 with the noise | 
value from look-up table 54 to produce noise tiiat is scaled in accordance with 
he fixed brightness.! 



This approach can reduce artifacts caused by noise in 

highlight and shadow regions of the image. A dashed line from screening tile 
53 indicates that tiie mask function 82 may also be made a function of the 
magnitude of ttie screen density value. The function can be the simple masking 
as described in connection with FIG. 6 and item 52 of FIG. 5, or it may be a 
look-up table as just described in connection with the image data input to the 
mask function 82. 
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Detailed Desaiption Text - DETX (16): 

Although a simple thresholding of noise has been described In connection 
with FIG. 6 as applicable to item 52 of FIG. 5. it is also possible to make the 
noise input to the summer 55 a function of the magnitude of the image pixel 
value, as illustrated In FIG. 8. In this case, the Image pixel data is used to 
access an appropriate entry from a look-up table constituting the mask function 
82. The mask function is thus a table of scale factors, and the accessed scale 
factor from the look-up table 82 is multiplied by multiplier 81 with the noise 
value from look-up table 64 to produce noisef that is scaled in accordance with 
the fixed brightness. This approach can reduce artifacts caused by noise in 
highlight and shadow regions of the image. A dashed line from screening tile 
53 indicates that the mask function 82 may also be made a function of the 
magnitude of the screen density value. The function can be the simple masking 
as described in connection with FIG. 6 and item 52 of FIG. 5, or It may be a 
look-up table as just described in connection with the image data input to the 
mask function 82. 
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Detailed Description Text - DETX (9): 

Referring now to FIG. 2, the digital image channel neu input to the detail 
preserving tone scale function applicator 1 1 is expressed as the sum of the 
pedestal signal neu.sub.ped the texture signal neu.sub.txt and a noise signal 
neu.sub.n : 
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Detailed Description Text - DETX (9): 

Referring now to FIG. 2. the digital image channel neu input to the detail 
preserving tone scale function applicator 1 1 is expressed as the sum of the 
pedestal signal neu.sub.ped the texture signal neu.sub.txt and a noise signal 
neu.sub.n : 
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Abstract Text - ABTX ( 1 ): 

A method of automatically adjusting the tone scale adjustment for digital 
radiographic images. The method includes the steps of providing an input 
digital radiographic image; estimating the image noise as a function of code 
value of the image: determining the range of code values in the input image; 
detemiining which way the input image should be processed; determining a 
bounding box which contains the region of interest of the input image: 
computing the image activity histogram of the input image; determining four 
points from the image activity histogram: constructing the tone-scale cur/e for 
the input image; and mapping the input image through the tone-scale curve to 
produce an output image with good tone scale . 
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INT-CL (IPC): H03M007/30, G10L007/04 . G10L009/18 , G11B020/10 . H03H017/02 



ABSTRACT: 

PURPOSE: To eliminate the occurrence of an adverse effect (sound swing) in a 
listening sense onto a sound obtained by decoding even when a bit is not 
allocated to the noise component of a coding unit in the case of coding. 

CONSTITUTION: This decoding device is provided with a tone component 
decoding circuit 702 decoding a coded tone component, a code string 
decomposition circuit 701 separating the coded noise component and a scale 
factor, a 1st noise component decoding circuit 731 decoding the coded noise 
component, a pseudo signal generating circuit 7 generating a prescribed pseudo 
signal, and a 2nd noise component decoding circuit decoding the coded scale 
factor, normalizing the pseudo signal with the scale factor and using the 
normalized signal for a decoded frequency component in the coding unit. 
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